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A NEW CATA-CONDENSED NONAT.TERNANT TETRACYCT.IC HYDROCARRON
AZULENO[2,1-e]AZUT.ENE
Zen-ichi Yoshida,* Mitsuhiro Shibhata, Eiji Ogino and Tovonari Sugimoto
Department of Synthetic Chemistry, Kvoto University
Yoshida, Kyoto 606, Japan

Surmary: The titled compound is synthesized from cyclopent [e]Jazulenide by
applving Ziegler-Hafner's azulene synthesis. The 1H— and 13C-NMR spectra
indicate large contribution of the structure composed of two azulene-unit
(10™) and some contribution of the polarized structure with cyclopentadienyl
anion and cycloheptatrienvl cation structures at the terminal 5- and

7-membered rings to the ground state.

It is an important subject to elucidate the w-conjugation mode of cata
condensed nonalternant polycyelic 7m-systems having more than one (4n+2)q
conjugation loop. Very recently, we have synthesized cyclopent [e]lazulenide
(k), cyclopentadienide cata-condensed azuleTe and proved the significant
contribution of peripheral 147 conjugation. In this communication, we wish
to report the synthesis of azuleno[2,1-e]azulene (g\’),2 a new cata-condensed

nonalternant tetracyclic hvdrocarbon and its m-conjugation mode.

The svnthet}c route of % is shown in Scheme.3 Thus, lithium cyclopent-
[e]lazulenide (%)‘ reacted with chloroethylcarbonate in THF at -30°C to afford
a mixture of 1- and 3-carboethoxy cvclopent [e]azulenes (%), which was
treated with n-buthyvllithium and then with dimethyl-{5-dimethvlamino-
pentadiene-(2,4)-vlidene]l-ammonium perchlorate (%)4 in pvridine-THF to give
3-fulvene derivative (i) as a blue solid. Heating of Q in quinoline at
180°C for 3h, followed by column chromatography (silica gel, dichloromethane)
afforded l-carboethoxyv- (ga: mp. 104-106°C) and 3-carboethoxy- (Qb: mp.
181-183°C) azuleno[Z,l—e]azulenes5 as greenish brown crystals in 2% and 6%

yields from %, respectively. Treatment of Qa (Qb) with 100% phosphoric acid
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at 95°C gave the titled compound (2) in 55%(79%) yield as greenish brown
erystals (mp. 143-145°C): The 408 MHz 1H—NMR spectrum (CDCIB, ppm)s 8.58(d,
1H, H4 or He, J=10.5Hz), 8.41(d, 1H, H, or Hll’ J=8.2Hz), 8.39(d4, 1H, H, or
He, J=9.0Hz), 8.07(d, 1H, H7 11° J=10.5Hz), 7.96(s, 1H, le), 7.95(d4d,
1H, H; or H3, J=4.,0, 1.4Hz), 7.75(t, 1H, H J=4.0Hz), 7.46(dd, 1H, H; or H3,
J=4.0, 1.4Hz), 7.32(d4d, 1H, Hg, J=9.4, 8.3Hz), 7.27(dd, 1H, Hg or Hig: J=9.4,
8.2Hz), 7.16(dd, 1H, HS’ J=10.5, 9.0Hz), 7.15(d4d, 1H, HS or H,., J=10.5,
8.3Hz). The average chemical shift (aav = 7.79ppm) is close to that of

or H

2

azulene (7.45ppm)6, and quite different from7 that of outer protons of [18]-
annulene (9.03ppm).8 In addition, the observed coupling constants between
neighboring protons (J7,8’ J10’11=8.2, 10.507; J8,9’ J9,10:8.3, 9.4Hz; J4’5,
=9.0, 10.5Hz) indicate the small bond alternation at C7—C8—C9—C10—C11 and

J
5,6 13
C-MMR spectrum of % with

C4=C5=Cq
that of azulene, the chemical shifts of two azulene rings of % (C7m11

moieties. From the comparison of the

11a,12,12a,6a,6b (F1) 874 Cy 3 5. 4.6 64,124,120 (Tp)) 18 shown to be close

to those of azulene itself, suggesting the predominant contribution of two

azulene type 1037 conjugations rather than peripheral 18w conjugation.g
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Fig. 1 C-NMR spectral data for 2 and azu]ene6 (CDClg,a[ppm]).
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In the 12C-NHR spectra of both compounds, the carbon signals of cyclopenta-
) of 2 appear

dienvl (Cy.3 3. 121 6b,7711,11a 2
at the hlgher and lower magnetic fields respectively compared with those of

) and cycloheptatrienvl rings (C

azulene. This indicates the some contribution of polarized structure with
cvclopentadienyvl anion and cveloheptatrienyl cation at the terminal 5- and
7-membered rings. In the electronic spectrum of 2 in dichloromethane the
absorption bands appear at 246nm(loge=4.14), 276(4.05), 324(4.22), 336(4.20),
390(4.15), 414(4.40) and 438(4.50). The longer wave absorption continues to

ca. 850nm, where azulene (<700nm) has no absorption band.

CF,COH(D) O@OC Hoy -+ O@O

CF ,CO
(D) sl cF coz(D) (D)

- 3
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In trifluoroacetic acid % was protonated to form a reddish purple
solution10 contalnlng a mixture of 3H- and 1H-azuleno[2,1-e]azulenium ion (7a
and 1b, Ta: 7b 3:1). When used dl-trlfluoroacetlc acid, the H-D exchange

12 Therefore, it is

of H12 proton occured simultaneously for both cations.
considered that the protonation initially occur at C12 to give 12H-azuleno-
[2,1-e)azulenium ion, which rapidly isomerizes to thermodynamically stable

ions 7a and 7b.
v v
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